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(54) CONTACT CHARGING MEMBER 

(57)Abstract: 

PURPOSE: To establish a uniform electrostatic charging 
for a long period of time by forming a charging layer as 
an electrostatically bristle implanted body, and 
preventing facial shaving of a photreceptor in contact 
charging. 

CONSTITUTION: This contact charging member comes 
in contact with an object to be charged and charges it 
electrostatically, wherein the charging member is 
embodied as a roller 1 having an electroconductive 
elastic layer 4 and an electroconductive charging layer 3 
on an electroconductive base member 2, and the 
charging layer 3 is in a shape of an electrostatically 
bristle implanted body. It is desirable that the implanted 
fiber of the charging layer 3 is of a type turned 
electroconductive by electron conjugate polymer having 
electroconductivity, also is a fiber spun from a crude 
fiber material in which an electroconductive filler is 
dispersed, and is turned electroconductive by a binder 
resin in which electroconductive filler is dispersed. 

Preferably the implanting density M of the charging layer 3 ranges between 4000pcs./cm2 <M < 
one millionpcsycm2, and the implanted fiber length L of the charging layer 3 between 0.05mm<L 
<3mm, and the resistance R of the implanted fiber between 1 x 102^cm<R<1 x 109Qcm. 
Thereby contact with the photoreceptor is improved, and uniform charging can be established. 
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* NOTICES • 

JTO and NCIPI art not responsible for any 
da»*(ts ctuud b* the uu of thii translation. 

I .This document has boon translated by computer. So the translation may not reflect the original 
precisely. 

2-***» shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(Claim( s )) 

[Claim I] The contact electrification member characterized by this electrification layer being an 
electrostatic -fro cKing object in the contact electrification member which is a contact 
electrification member electrified in contact with the charged body-ed and has a conductive 
elastic layer and a conductive electrification layer on a conductive base at this order. 
[Claim 2] The contact electrification member according to claim I whose hair transplantation 
fiber of this electrification layer is fiber electric-conduction-ized by the conductive electronic 
conjugate property polymer. 

[Claim 3] The contact electrification member according to claim I which is fiber to which the 
hair transplantation fiber of this electrification layer carried out spinning of the fiber raw material 
which distributed the conductive filler. 

[Claim 4] The contact electrification member according to claim 1 which is fiber which the hair 
transplantation fiber of this electrification layer electric-conduction-ized by the binding resin 
which distributed the conductive filler. 

[Claim 5] the hair transplantation consistency M of this electrification layer — 04000/cm2 
<=M<= — I million — /cm2 it is — contact electrification member according to claim I to 4. 
[Claim 6] The contact electrification member according to claim I to 5 whose haw- 
transplantation fiber length L of this electrification layer is 0.05 mm<=L<=3mm. 
[Claim 7] The resistance R of the hair transplantation fiber of this electrification layer is 1*102. 
omegacm<=R<=l «I09 Contact electrification member according to claim I to 6 which is 
omega cm. 

[Claim 8] The contact electrification member according to claim 1 to 7 whose hair 
transplantation fiber of this electrification layer is super-thin fiber which divided the division 
nature bicomponent fiber. 

[Claim 9] The contact electrification member according to claim 1 to 7 whose haw- 
transplantation fiber of this electrification layer is super-thin fiber which etched fiber. 



[Translation done.) 
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* NOTICES * 

JPO and NCI PI ara not responsible for any 
damages caused by the usa of this translation. 

1. This document has b«en translated by computer. So the translation may not reflect the original 
precisely. 

2. +*** shows tho word which can not bo translated. 
3.ln the drawings, any words ara not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the contact electrification member which 
electrifies the charged body-ed uniformly by impressing an electrical potential difference to an 
electrification member especially in contact with die charged body-ed about tho electrification 
member for image formation. 
[0002] 

[Description of the Prior Art] In image formation equipments, such as electrophotography 
equipment, corona-electrical-charging equipment and contact electrification equipment are 
adopted as equipment which electrifies the charged bodies-ed. such as an electrophotography 
photo conductor. 

[0003] Contact electrification equipment is equipment which the oscillating electrical potential 
difference which superimposed the direct electrical potential difference on the electrification 
member made to contact the charged body-ed. and superimposed alternating voltage on direct 
current voltage is impressed [ equipment 1 and electrifies the charged body-ed. 
[0004] In this contact electrification equipment, when direct current voltage is impressed to a 
contact electrification member as indicated by JP.63- 149669 A for example, the charged body- 
ed can be electrified by forming the oscillating electric field which have the starting potential of 
the charged body-ed twice ( moro than ] the electrical potential difference between peaks of 
electrification between a contact electrification member and the charged body-ed 
[0005] The example of a configuration of a contact electrification member is shown below. 
[0006] Drawin g 4 is drawing of longitudinal section of the electrification roller as an 
electrification member. The electrification roller 10 consists of electrification layers 12 of 
resistance, while controlling the conductive base 1 1 which is supporter material (rodding). the 
conductive elastic layer 1 3 which has elasticity required in order to form a charge d-body-ed side 
and uniform nip, and resistance of the electrification roller 1 0. 

[0007] The elastic layer 13 is the conductive body with which conductive fillers, such as a 
metallic oxide and carbon black, were distributed by solid-like rubber, such as acrylic rubber, 
poryurethane rubber, and silicone rubber. 

[0008] The electrification layer is constituted so that poor electrification may not arise to an 
image field, even if it is a resistor and the defect of a pinhole etc. occurs in the non-illustrated 
charged body-ed. while making rubber and resin, such as nylon and ur ethane, como to distribute 
conductive fillers (a metallic oxide, carbon black, etc.). 

[0009] Next the example of a configuration of the laser beam printer which adopts a reversal 
development method is shown as explanation of image formation equipment equipped with the 
above-mentioned contact electrification roller. 
[0010] First, drawing 5 is contact electrification equipment 20. 

[0011] An electrification roller is arranged in the photoconductor drum 21 which is the charged 
body-ed by abbreviation parallel, and a pressure welding is carried out to a photoconductor drum 
by fixed contact nip width of face. Here, the pressure welding is performed by the pressurization 
spring 22 located in the both ends of the conductive base of an electrification roller. 
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not resulted in prevention. 

[0023] Then, in contact electrification, this invention prevents front ****** of a photo 
conductor, and aims at offering the electrification member from which electrification uniform in 
the long run is acquired. 
[0024] 

[Means for Solving the Problem] That b. tho 1 st this invention is a contact electrification 
member electrified in contact with the charged body-ed. and is a contact electrification member 
characterized by this electrification layer being an electrostatic-frocking object in the contact 
electrification member which has a conductive elastic layer and a conductive electrification layer 
on a conductive base at this order. Front ****** of a photo conductor is prevented by this 
configuration. 

[0025] The 2nd this invention is the case of the fiber which the hair transplantation fiber of an 
electrification layer electric-conduction-ized by the conductive electronic conjugate property 
polymer in the 1 st this invention. 

[0026] The 3rd this invention is the case of the fiber to which the hatr transplantation fiber of an 
electrification layer carried out spinning of the fiber raw material which distributed the 
conductive filler in the 1st this invention. 

[0027] The 4th this invention is the case of the fiber which the hair transplantation fiber of an 
electrification layer electric-conduction-ized by the binding resin which distributed the 
conductive filler in the 1st this invention. 

[0028] For the 5th this invention, it sets to the 1 st thru/or the 4th this invention, and tho hair 
transplantation consistency M of an electrification layer is 2 2<=M<=1 million 04000 book / 
cm/cm. It is a case. 

[0029] fri the 1 st thru/or the 5th this invention, the hair transplantation fiber length L of an 
electrification layer of the 6th this invention is the case of 0.05 mm<= L<=3mm. 
[0030] The 7th this invention is set to the 1st thru/or the 6th this invention, and the resistance 
R of the hatr transplantation fiber of an electrification layer is 1x102. omegacm<=R<= 1 x 1 09 It is 
the case of omega cm. 

[0031] The 8th this invention is the case of the super-thin fiber into which the hair 
transplantation fiber of an electrification layer divided the division nature bicomponent fiber in 
the 1 st thru/or the 7th this invention. 

[0032] The 9th this invention is the case of the super-thin fiber into which the hair 
transplantation fiber of this electrification layer etched fiber in the 1st thru/or the 7th this 
invention. 

[0033] Hereafter, this invention is explained to a detail. 

[0034] The electrostatic-frocking object of this invention is acquired by using electrostatic 
attraction and making the staple fiber fundamentally electrified under high electric-field 
conditions draw in and anchor to the base fabric of a counter electrode. 

[0035] The fiber used in this invention is a synthetic fiber, a natural fiber, a semi-synthetic fiber, 
a regenerated fiber, etc. When an example is given, as a synthetic fiber, there are pofyolefines. 
such as polyester, such as potyamides. such as nylon 6. Nylon 66. Nylon 12. Nylon 48. and an 
ararmd system, and PET. PE. and PP. a poty vinyl alcohol system, a polyvinyl chloride and a 
vinylj dene system, a polyacrylonitrilo system, poryohenyleno sulfide, poryurethane. pofy ftuoro 
ethylene, a carbon fiber, a glass fiber, etc. firsL for example. As a natural fiber, there are silk, 
cotton, wool. hemp, etc- for example. As a semi-synthetic fiber, acetate etc. has rayon, 
cupr ammonium rayon, etc. as a regenerated fiber. 

[0036] these fiber is independent — or two or more kinds can be combined and it can use. 
[0037] In this invention, the compound nature fiber obtained by carrying out compound sp inn rig 
of two or moro kinds of resin raw materials can be used. Since the super-thin fiber which it 
comes to etch by chemical technique especially, or division nature super-thin fiber is excellent in 
endurance as contact nature and on electrification member with a photo conductor, it can raise 
the endurance of an electrification member. 

[0038] Here, as for the pitch diameter of super-ihin fiber, it is desirable that it is 0.05-10 
micrometers. A fiber pitch diameter is the value which performed electron microscope 



[0012] tn the state of this pressurization. an electrification roller carries out follower rotation at 
the photoconductor drum which rotates at a predetermined process speed, and electrifies the 
front face of a photoconductor drum serially. 

[0013] Moreover, in the case of the electrification member of the blade configuration contacted 
in the state of immobilization, contact pressure is adjusted besides the pressurization spring by 
the amount of blade invasion to a photo conductor. 

[0014] Drawing 6 is the schematic diagram of a laser beam printer equipped with the above- 
mentioned contact electrification equipment 

[0015] Scan exposure of the photoconductor drum by which electrification processing was 
carried out with contact electrification equipment 20 is carried out by the laser light 31, and en 
electrostatic latent image is formed in a photoconductor drum front face. An electrostatic latent 
image is developed as a toner image by the developer 32 (reversal development), and a toner 
image is imprinted by the imprint material 34 with which the pressure-welding section of imprint 
equip m ent 33 and a photoconductor drum is fed. 

[001 8] Here, the transfer residual toner on a photoconductor drum is removed by the cleaning 
member 35. and tho next image formation is equipped with a photoconductor drum. After tho 
imprint material 34 by which the toner image was imprinted is conveyed by the anchorage device 
36 and receives fixing of a toner image, it serves as an image formation object and is discharged 
outside the plane. 
[0017] 

[ProblemU) to be Solved by the Invention] By the way. the contact electrification member which 
has the electrification layer formed with the above mentioned resin or the rubberiike substance 
might wear the photoconductor drum front face by long-term use. Generally the photo 
conductor as the charged body-ed consists of a charge generating layer and a charge 
transportation layer which conveys a charge to a photo conductor front face, the photo 
conductor front face according to wear in that transportation efficiency will fall if the charge 
transportation layer located in a photo conductor front face receives wear for tho above- 
mentioned reason **** — it can delete — poor electrification is caused. 

[0018] As a cause of wear, tho pressure-welding rotation by the contact electrification member 
is pointed out In contact electrification, since it becomes conditions to contact an electrification 
member to a photo conductor in obtaining sufficient electrification nature at homogeneity, let 
pressurization to the photo conductor of an electrification member be an indispensable means. 
[0019] The electrification member which consists of a nonwoven fabric is indicated by JP.6- 
274009 A Since there is little wear of a photo conductor compared with tho electrification 
member which consists of tho aforementioned resin, this fiber electrification member can delete 
a front face, and effectiveness is in prevention However, since it was in contact with the photo 
conductor in the state of immobilization, the problem was in long-term homogeneity 
electrification nature. Moreover, pulverized coal, such as a transfer residual toner, tended to 
adhere, and the fault of poor electrification occurring by this was pointed out. 
[0020] Although the electrification brush which transplanted hair in fiber is indicated by the U.S. 
Pat No. 4371252 specification, since the whole surface is equipped with the electrode layer for 
impressing an electrical potential difference to a hair transplantation object tooth back (base 
material side), when the defect of a pinhole etc. arises in a photo conductor, leak may occur, and 
being charged may become poor. 

[0021] The non-contact electrification member which consists of a nonwoven fabric as the fiber 
aggregate is proposed by JP.6-27782A In the case of a non-contact type, since it is charged to 
homogeneity, it is necessary to maintain precise non-contact spacing (gap) but. and in the 
above-mentioned fiber aggregate, it is difficult. 

[0022] Moreover, the electrification member which used for the elastic layer the low degree-of- 
hardness rubber from which nip width of face sufficient also with low contact pressure in order 
to suppress surface wear of a photo conductor is obtained, and foam is proposed, fundamental 
by the effect of fricative which works between the electrification layers and photo conductors 
which consist of a resin layer, although photo conductor **** is conventionally eased by low 
degree-of-hardness-ization of on elastic layer compared with elegance — it can delete and has 



http://www4.ipdl.ncipi.gojp/cgr-bin/tran.web_cgi_ejje 2006/06/07 



JP.08-272 188.A [DETAILED DESCRIPTION] 4/1 1 <<— v 



photography, chose ten places as arbitration, measured ten diameters per place more of fiber, 
and averaged each measured value. 

(0039] As a former example, the bicomponent fiber (sea island fiber is called henceforth) of a 
sea-island typo with which two or more super-thin fiber is obtained by alkali etching is 
mentioned. When hydrolysis nature resin and the pars insularis consist of urr- hydrotyzing nature 
resin and Keifu processes under alkali the sea island fiber for which a fiber cross section takes 
sea island structure, Kaifu is removed and two or more pars insularis appears as super— thin fiber. 
Although the latter bicomponent fiber (division fiber Ss called henceforth) can be divided into 
plurality by the physical force or a physical chemical treatment, as for the number of fiber (the 
number of segments) made super-thin, it is desirable that it is 1-100 so that sufficient 
reinforcement can be maintained. 

[0040] Division fiber carried out melting compound spinning of the thermoplastics of immiscible 
nature like polyester and nylon, and has performed heat shrink processing A fiber cross section 
has the configuration which each thermoplastics arranged by turns, and two or more super-thin 
fiber is obtained by physical fi I amenta Don processing after hair transplantation. 
[0041] Such technique can be used together although the approach of giving the binding resin 
which distributed the approach 3 conductivity filler which gives the electronic conjugate property 
polymer (a conductive polymer is called hereafter) of approach 2 conductivity which transplants 
hair in the conductive fiber which carried out spinning of the fiber raw material which distributed 
1 conductivity filler as tho approach, for example although the electrostatic-frocking object was 
electric-conduction-ized in this invention to a hair transplantation body surface to a fiber front 
face etc. is mentioned. Especially, especially the approach of 2 is desirable. 
[0042] After processing the fiber before hair transplantation into the approach and hair 
transplantation object which are electric-conduction-ized. there is tho approach of electric- 
conduction-izing etc. in electric conduction-ization of fiber. 

[0043] the above-mentioned conductive polymers are polypyrrole. the poly thiophene, the poly 
qutnoline. poryphenylene, poly naphthylene. poly a c ethylene, a polypheny! ene sulfide, the pofy 
aniline, poryphenylene vinylene. the polymerization object of these monomer derivative, etc.. and 
these are independent — or two or more kinds can be combined and it can use. 
[0044] Moreover, the above-mentioned binding resin is define resin, acrylic resin, poryurethane 
resin, phenol resin. Nylon, polyester resin, etc.. end carbon powder, such as metallic sulfide, such 
as metallic oxides, such as metal fine -particles metallurgy group fiber, such as aluminum, tin, 
iron, and copper, a zinc oxide, oxidization tin, and titanium oxide, copper sulfide, and zinc sulfide, 
and carbon black, etc. can be mentioned as the above-mentioned conductive filter. 
[0045] The coat of the above-mentioned electric conduction agent can be carried out to fiber 
with a solution coat or a gaseous-phase coat For example, in the case of the binding resin 
solution which distributed the conductive polymer dissolved in the solvent, and the conductive 
filler, fiber can be infiltrated into these solutions, or the means of a spray coat, a roOer coat. etc. 
can gfve it to fiber. Moreover, the coat of the fiber front face can be carried out in a conductive 
polymer by contacting the monomer which is the precursor of a conductive polymer for the fiber 
by which catalyst processing was carried out in advance, here — a monomer — a gaseous phase 
— and Rquefied — either can contact 

[0048] It sets to this invention and is the hair transplantation consistency M 2<=M<=1 million 
04000 book / cm/cm 2 By carrying out. while preventing photo conductor table ******, more 
uniform electrification nature is maintainable in the long run. 

[0047] Although a touch area with a photo conductor increases with tho increment in a hair 
transplantation consistency, it is especially the hair transplantation consistency M 04 000 /cm 2 If 
it carrios out above, electrification will become homogeneity more. Moreover, it is 2 1 million 
[/cm ]. In the high density hair transplantation to exceed, contact of hair transplantation fiber 
increases, a touch area with a photo conductor does not increase more than it either, and 
electrification homogeneity also settles in a fixed condition, then, the hair transplantation 
consistency M — 04 000 /cm 2 <=M<= — I million — /cm2 it is — things are desirable. 
[0048] The fiber of the electrostatic-frocking object of this invention bears the role which a 
photo conductor is contacted ( role ] and electrifies a photo conductor front face in the purpose 
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potential In order to perform homogeneity electrification efficiently, it is necessary to form nip 
suitable between an electrification member end ■ photo conductor, and to enlarge the touch area 
to the photo conductor of fiber. Therefore, as for tho tip of each fiber, it b desirable that it is 
non-contact, and, as for the hair transplantation fiber length L. for that purpose, it is desirable 
that it is 0.05 mm<=L<=3mm. When fiber length exceeds 3mm. fiber may become entangled at the 
time of electrostatic frocking. and uniform hair transplantation may become difficult industrially 
at it. 

[0049) It seta to this invention and is the fiber resistance R of an electrostatic-frocking object 
t * 102 omcgacm<=R<= 1x109 8y making it omegacm. while preventing photo conductor table 
******. regardless of an envi r onmental variation, homogeneity electrification is attained in the 
long run. 

[0050] It is tho resistance R of an electrostatic-frocking object 1 v 102 When it is made smaller 
than omegacm. it is completely satisfactory to photo conductor table ****** or homogeneity 
electrification, but when the defect of a pinhole etc. exists in a photoconductor drum, an 
electrification current may concentrate on a defective part and it may become poor partially 
charging it Moreover, it is Resistance R Ik 109 When it is made larger than omegacm. in order to 
make homogeneity electrification attain, electricar-poterttiar-difference impression higher than 
before is needed. Then, the fiber resistance R of an electrostatic-frocking object is 1m 102. 
omegacm<=R<= 1x109 It is desirable that it is omegacm. 

[0051) Here, fiber resistance stuffed the fiber cut into the staple fiber so that fiber thickness 
might be set to 2.0mm in a eel with a diameter of 1 7mm under a 10kg load, it impressed the 
electrical potential difference, and computed the volume resistivity from the current value which 
flows then, and the sample volume. 

[0052) Hereafter, the contact electrification member of this invention is explained using drawing. 

[0053) Drawin g I shows the example of a configuration of the electrification roller as an 
electrification member. 

[0054) The electrification roller 1 consists of a conductive base 2. a conductive clastic layer 4. 
and a conductive electrification layer 3. 

[0055) The conductive electrification layer 3 is the electrostatic -frocking object by which 
conductive processing was carried out, and an electrostatic-frocking object is processed 
according to a series of processes of a fiber cut process, the adhesives grant process to a base 
fabric, an electrostatic-frocking process, and a desiccation process. 

(0058) The eloctrosta tie-fro eking object of drawin g 1 is produced by transplanting hair 
electrostatic, after applying the adhesives of emulsion systems, such as an acrylic, or a solvent 
system to the hair transplantation base fabric processed so that it might suit in tho shape of [ of 
a conductive elastic layer ] surface type. 

[0057) Hero, although there are resin treatment objects, such as textile fabrics, a nonwoven 
fabric, plastics, rubber, etc. which consist of fiber, rubber workpieco. a metal, etc. as a hair 
transplantation base fabric, these are processible into the target member configurations, such as 
the shape of the shape of a sheet, or a tube. 

[0058] Moreover, it is also possible to apply the above-mentioned adhesives to a conductive 
base or an elastic layer, and to carry out direct electrostatic frocking to the front face of a 
conductive base or the front face of an elastic layer. 

(0059) As for the conductive elastic layer 4. an electrification member consists of a spring 
material so that may be obtained by stability in tho long run in the target nip width of face to a 
photo conductor. 

[0060] As a spring material, synthetic rubber, natural rubber, etc.. such as EPOM. NBR. 
isobutylene isoprene rubber, acrylic rubber, poh/urethane rubber, polybutadiene. styrene- 
butadiene rubber, acrylonitrie butadiene rubber, polychloroprene, polyisoprene, isobutylene 
pok/isoprene rubber, a ftuororubber, and silicone rubber, are mentioned, for example. 

[0061) These spring materials may be made to foam in tho suitable diameter of a eel using a 
foaming agent if noeded. A spring material distributes an electric conduction agent and can carry 
out [ ***+ ]-izing. 

[0062) there is carbon powder, such as metallic-compounds powder, such as fine particles and 
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textilo fabrics with a width of fa co of 1cm by the downing method. 

[0075] resistance of hair transplantation fiber — 3x103 omegacm and a hair transplantation 
consistency — 12.0OO/cm2 it was . 

(0076) This was twisted around the urethane rubber roller (phi 1 1) which distributed conductive 
carbon in the shape of a spiral, and the electrification roller was produced. 

[0077] Electrostatic frocking of the acrylic fiber (20 micrometers) which distributed [example 6] 
conductivity carbon was carried out by the same approach as an example 5. 
[0078] resistance of hair transplantation fiber — 5x108 omegacm and a hair transplantation 
consistency — 16,000/cm2 it was . 

[0079] This was stuck so that a blade with a nip width of face of 5mm might be covered, and the 
electrification blade was produced. The NBR sheet (thickness of 2mm) with which the blade 
distributed conductive carbon to the metal plate is formed. 

[0080] Each component of [example 7] nylon 6 and polyethylene terephthalate cut into 0.5mm 
the division fiber of the Orange cross-section configuration with eight segments and a single- 
yam pitch diameter of 1 micrometer located by turns. Electrostatic frocking of this was carried 
out to the nylon textile fabrics twisted around the front face of a conductive rubber roller (phi 
11) by the same approach as an example 1. After electrostatic frocking. a high-pressure fluid is 
injected for division fiber, fiber is divided, and it is 2 300,000 hair transplantation 
consistencies/cm. Tho hair transplantation object was acquired. 

[0081] Next, conductive processing is performed by the same approach as an example I. and it 
is fiber resistance 1x106 It adjusted to omegacm. 

[0082] Tho [example 8] acrylic fiber (15 micrometers) was cut into 0.8mm, and electrostatic 
frocking was carried out to the polyester textile-fabrics roller (phi 1 1) twisted around rodding by 
tho same transplanting-hair method as an example I. a hair transplantation consistency — 
20.000 — /cm2 it was . 

[0083] Next, the spray coat of tho N-mothyr-2-pyrroHdone solution which dissolved the 
conductive pofy aniline in tho fiber front face 1% of the weight is carried out rotating the above- 
mentioned hair transplantation roller, and it is fiber resistance 5x107 K adjusted to omegacm. 
[0084] Electrostatic frocking of tho sea island fiber (0.3 micrometers of diameters of pars- 
insutaris super-thin fiber) which consists of [example 9) polyethylene .terephthalate (Kaifu) and 
nylon 6 (pars insularis) was carried out to nylon 6 textile fabrics with a width of face of I cm by 
the same approach as an example 8. This was dipped in 3% of the weight of the sodium- 
hydroxide water solution (90 degrees C). polyethylene terephthalate was hydroh/zed and the 
super-thin fiber of nylon 6 was obtained. 
[0085] a fiber consistency — 350.000 — /cm2 it was . 

[0088] Next, except [ all ] having set catalytic -reaction time amount with a pyrrol o steam as for 
40 minutes in conductive processing of an example I. electric conduction-ization is performed 
by the same approach and K is 1x107. It considered as the conductor of omegacm. 
[0087] This was twisted around the NBR roller (phi 1 1) which distributed conductive carbon in 
the shape of a spiral, and the electrification roller was produced. 

[0088] After dilute hydrochloric acid washed the division fiber of the [example 10] example 7. it 
was immersed in 1 5% of tho weight of the copper chloride water solution kept warm by 70 
degrees C for 2 hours, and the copper chloride component was made to adsorb. 
[0089] The above-mentioned fiber was set to the well-closed container (tho pyrrole steam was 
introduced, after carrying out the vacuum deairing of the well-closed container and deoxidizing 
it) filled with the pyrrole steam, it was left for 20 hours, and the polymerization reaction was 
performed. After the reaction, after fully washing by pure water and ethanol. it dried at 100 
degrees C. 

[0090] Next, the fiber which carried out electric conduction processing was cut into 0.5mm, and 
electrostatic frocking was carried out to the polyester textile fabrics twisted around the front 
face of a conductive rubber roller (phi 1 1). 

[0091] It carries out lie an example 1. FiJa mentation processing is carried out further, and hair 
transplantation is 2 300.000 fiber consistencies /cm. The hair transplantation object was 
produced. 



fiber of metal systems, such as elumirxxm, palladium, iron, copper, and silver, a tine oxide, 
oxidization tin. titanium oxide, copper sulfide, and zinc sulfide, acetylene black. KETCHIEN black. 
PAN system carbon, and pitch system carbon, in an electric conduction agent, and independent 
in these — or two or more kinds can be combined and it can use. 

(0063) Drawing 2 is an electrification blade and the electrostatic-frock»ig object as a conductive 
electrification layer 3 is formed in the conductive blade -like base I through the conductive 
elastic layer 4. 

[0064] Drawin g 3 is the electrification member of a belt configuration. The conductive base 1 

consists of a supple metal belt, and the conductive electrification layer 3 by which electrostatic 

frocking was carried out to the conductive elastic layer 4 is formed in the front face. 5 is a drive 

roll. 6 is a follower ro0. it rotates with a drive roll and the electrification member of a belt 

configuration electrifies a photo conductor (un- illustrating). 

[0065] 

[Example] 

Nylon fiber with a [example 1] fiber pitch diameter of 17 micrometers was cut «Uo 0.4mm. and 
electrostatic frocking was carried out to the polyester textilo fabrics twisted around the front 
face of a conductive rubber roller (phi 1 1). A rise type hair transplantation machine is used, and 
it carries out. making a crcumferencial direction rotate the body (polyester textile fabrics) which 
carried out the coat of the acryfic ester adhesives transplanted hair, and hair transplantation is 2 
10.000 f3>cr consistencies/cm The hair transplantation object was produced 
[0066] Here, a conductive rubber roller is EPOM which carried out mixed distribution of the 
conductive carbon black at the diameter metal heart of 6mm made from stainless steel 
(conductive base). 

[0067) After the obtained hair transplantation roller sank into the ferric chloride water solution of 
5 % of the weight of concentration for 30 minutes end made the ferric chloride component give a 
fiber front face, it was gently put on the well-closed container filled with the pyrrole steam which 
is the precursor of conductive pok/pyrrolo. and performed a pyrrole steam and catalytic reaction 
for 2 hours. The nitrogen purge (deoxtdation) of the inside of a container has been carried out in 
order to prevent the own oxidation of a pyrrole. 

[0068] The hair transplantauon roller was dried at 1 10 degrees C after the reaction for 30 
rninutes after fuOy washing by pure water and ethanol. respectively. 
[0069] Resistance of hair transplantation fiber is 5x108. It was omegacm. 

[0070] in tho (examples 2 and 3] example 1. the roller with which the fiber consistencies of an 
electrostatic-frocking object differ was produced. The detail was arranged to Table 1. 
[0071] 

ai 









1 7?*/c m* 




0. 37fVcm' 


X*M3 


5 7**/ cm* 



[0072] tn the (example 4] example 1. the electrostatic-frocking object was electric-con due tion- 
ized using the acrylic resin which distributed conductive oxidation tin instead of conductive 
polypyrrole. The spray solution was prepared in 30 % of the weight of oxidation tin. and viscosity 
of lOOcps. and carried out the thin layer coat to the fiber front face of tho rotating hair 
transplantation roll. 

[0073) Resistance of hair transplantation fiber is 5x107. K was omegacm. 

[0074] The pitch-diameter polypropylene fiber of 23 micrometers which distributed (example 5] 
conductivity carbon was cut into 0.5mm, and electrostatic frocking was carried out to nylon 
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[0092] Here, the conductive rubber roller used the same roller as an example 1. 
[0093] Tiber resistance is 1x107. It was omegacm. 

[0094] (Example 1 1] The 30-micrometer rayon fiber was electric-conduction-ized by the same 
approach as an example 10. and the electrostatic-frocking object was acquired (20.000 hair 
transplantation consistencies/cm 2. resistance 1x106 omegacm). 

[0095] After cutting into 0.5mm the fiber used in the [example 1 of comparison] example 6. and 
the same conductive acrylic fiber, it distributed to acrylic ester resin and the coat was carried 
out to nylon textile fabrics. 

[0096] This was twisted around the urethane rubber roller (phi 1 1) which distributed conductive 
carbon, and the electrification roller was produced. 

[0097] The dipping coat of an example 4 and the same conductive oxidization tin distribution 
acrylic resin was carried out to the same conductive rubber roller as the [example 2 of 
comparison] example I. and an average of 200-micrometer thickness was formed. Next, in order 
to roughen this front face, mechanical polishing was carried out. and ten-point average surface 
roughness (Rz) by JIS (B0601) was set to 50 micrometers. 

[0098] Thin layer polish of the electrification roller produced w\ the example 1 of the [example 3 
of comparison] comparison was carried out. and the acrylic fiber was deposited on the roller 
front face. 

[0099] The -image formation equipment (laser beam printer) which shows tho [evaluation 
approach] electrification roller in drawing was equipped, and the photoconductor drum was made 
to contact by I kg of pressure-welding loads. 

[0100] Image formation equipment (laser beam printer) was used having converted into process 
speed; 16 sheet /. min. and reso*jtion:600dpi. The predetermined electrical potential difference 
was impressed to the electrification roller which carrioz out follower rotation to rotation of a 
photo conductor, and front ****** and image quality of a photo conductor were investigated. 
[0101] In addition, it attached in the protection Fixture which improved the contact electrification 
equipment only for roBers, and was made to contact in the state of immobilization to a photo 
conductor about an electrification blade. 

[0102] - image appearance — carrying out — three conditions of environmental; high- 
humidity /temperature H/H (32.5 degrees C, 85%). ordinary temperature normal-relative-humidity 
N/N (23 degrees C, 60%). and low-humidity/temperature L/L (15 degrees C. 10%). 
[0103] - applied-voltage; — AC1.8 kVpp+DC-700V and **** durable; — 10 k sheet durability 
and durable evaluation. — RJFUREKU meter (the Tokyo Denshoku Co.. Ltd. make. TC-6DS) was 
used the whiteness degree of the transfer paper white section after a print and the whiteness 
degree of the transfer paper before a print were measured, and fogging (%) was computed from 
both difference. If fogging becomes 5% or more, it wilt pose a problem in image quality. 
[0104] Evaluation criteria are the following dyadic eyes. 

1) Image fogging evaluation according to a durable photoconductor drum as fogging of a drum 
**** reason. 

2) Image fogging evaluation when performing image **** for the electrification member after 
fogging of an initial image, and durability by the photoconductor drum of non- durability as fogging 
by the durable electrification member. 

[0105] Image quality was evaluated in four steps bordering on fogging 5% (Table 2). 
[0106] 
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[0107] Tho evaluation result of a [evaluation result] ok ample was arranged to Table 3. 
[0108] When the durability test was performed by the electrification member which uses an 
electrostatic -frocking object as on electrification layer, among durability, imago fogging resulting 
from photo conductor **** is in the normal range (less than [ fogging 5\ )). and was able to 
prevent photo conductor **** in the long run. 

[0109] When the sea island fiber (example 9) as division fiber (example 7) or etching fiber which 
is super-thin fiber was used, in three environments, good imago quality was acquired altogether, 
and high definition even with after [ still more equivalent to the early stages of durability ] 
durability was able to be maintained. 

[01 10] An electrostatic-frocKing object has good electrification nature, image fogging is good 
also in the electrification blade system (example 6) which contacted the photo conductor in the 
state of immobilization, and high definition was obtained. 

[0111] The evakiation result of the example of a comparison is shown in Table 4. 

[0112] The conductive staple fiber for hair transplantation was distributed to resin, and in the 

electrification member which roughened the roller front face, it went on, front ****** of a photo 

conductor could be deleted, and fogging of a reason occurred frequently. 

[0113] When resin was made to distribute a staple fiber (example 1 of a comparison). 

electrification nature fell remarkably. Electrification nature sufficient by the member of the 

example 3 of a comparison which this member was ground [ example ] and deposited fiber on the 

front face, or the example 2 of a comparison which carried out surface roughening was not 

obtained. 

[0114] 
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[0118] 

[Effect of the Invention] The effectiveness that the electrification member which consists of an 
electrostatic-f rocking object of this mention prevents front ****** of a photo conductor in the 
long run is acquired. 

(01 17] Furthermore, contact nature with a photo conductor is good, and tho effectiveness of 
electrifying homogeneity is also acquired. 

[Translation done.] 



BEST AVAILABLE COPY 



http://www4. Ipdl ncipi. to jp/cgr-cWtran web.cgi.eijo 



2006/06/07 



«JP.0a-272188> (DESCRIPTION OF DRAWINGS] 



1/1 <<— y 



• * NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by Un uu of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely- 

2. **** shows the word which can not be translated. 

3. tn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings) 

[ Drawin g '1 « the sectional view of the electrification roller of this invention. 

[Drawing 2] It is the front view and side elevation of an electrification blade of this invention. 

[ Drawing 3 ] It is the sectional view of the electrification belt of this invention. 

[Drawin g 4] It is the sectional view of the conventional electrification roller. 

[Drawing Si It is the front view of contact electrification equipment. 

[Drawing 6] It is the block diagram of tho principal part of a laser beam printer equipped with 
contact electrification equipment. 
[Description of Notations] 

1 Contact Electrification Roller of this Invention 

2 Conductive Base (Rodding) 

3 Conductive Electrification Layer (Electrostatic-Frocking Object) 

4 Conductive Elastic Layer 

10 The Conventional Electrification Roller 

1 1 Conductive Base (Rodding) 

12 Electrification Layer 

13 Conductive Elastic Layer 

20 Contact Electrification Equipment 

2 1 Photo Conductor (Photoconductor Drum) 

22 Pressurization Spring 

23 Power Source 

31 Laser Light 

32 Developer 

33 Imprint Equipment 

34 Imprint Material 

35 Cleaning Equipment 

36 Anchorage Device 



[Translation done.] 
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